Design of radiolabelled ligands for the imaging and treatment of cancer.
The specialised medical field of Nuclear Medicine is concerned with the use of unsealed sources of radioactivity either to diagnose or treat a range of diseases. In this regard it can be distinguished from the field of Radiotherapy which uses sealed radioactive sources for treatment. The range of diseases in which Nuclear Medicine plays a role is wide and includes, among others, the fields of microbiology, endocrinology, neurology, oncology and cardiovascular medicine. However, cancer probably represents the most important and growing area of application for this modality. Nuclear Medicine employs radiopharmaceuticals. These are radiolabelled ligands that have the ability to interact with molecular targets that are relevant in the aetiology or treatment of cancer and in many respects Nuclear Medicine can be considered the archetype for the application of 'Molecular Medicine'. An example of a Nuclear Medicine Positron Emission Tomography (PET) scan is shown in Fig. 2. There is great interest in developing new radioligands that allow us to image the expression of the ever increasing range of biological pathways being discovered in the post-genomic area. Designing effective radiopharmaceuticals, however, requires an understanding of a number of radiopharmaceutical sciences including aspects of chemistry, physics, cell and molecular biology, and physiology.